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PURPOSE: To obtain a 
semiconductor testing apparatus 
which shortens the time required for 
judging whether the defective bit of 
a semiconductor memory can be 
relieved or not and which reduces 
the memory capacity of a defective- 
bit storage memory. 

CONSTITUTION: In this 
semiconductor testing apparatus, a 
row defective-bit storage memory 3 
which corresponds to a spare row 
circuit and a column defective-bit 
storage memory 5 which 
corresponds to a space column 
circuit are installed separately, and 
defective bits of the defective-bit 
storage memories are counted 
respectively by a row defective-bit 
counter 4 and a column defective- 
bit counter 6. Whether a defective 
row can be relieved or not and 
whether a defective column can be 
relieved are judged by using the row 
defective-bit storage memory and 
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the column defective-bit storage memory. 
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(30) ^fiS^S 1999-160860 1999^06108^ ^b(JP) 

(71) m^21 Dl^blAIEy^l D[¥Md\J\0\M DLRffl OIWS2 

iJ£^ E^E XIQC^ Df?t?il 2s Oil 2^ 3ZZ20I ±±b|A| @!9| ^APPl 
01 At: ^lEIS^I- D^AI 

E^E XISD^ 0^E8xl 2s OH 2E! 3^2 

(72) ^sxf smmoissis 

g^E02£XIQQ^D^^¥^l25l}ll2-30I^U|AIEy3P^¥A|5P^lAtLH 

BS£3i£Xlfia^Dh¥iii¥W2ZE[JII2-3ai^blAiej3P^AI3PWIAfL4l 
(74) CH£I°I S*!l, 

(54) ttSfl l 2Lg £*L1 Silt A|g g* | 



^ihioj in si^oii cuemb s g§ diM ji^ oiise.1 (3) si ±mo\ m m^m cn^b m m%* uim 

D\™ 0ilSdi(5)M ^E^ £X\ 6H1, 01 S3 Ilf bIM 31^ Oil S E.I SI SIT bl^g §j gat b ,E 
3*SEI(4) ^ ^ bIM 3fgQ(6)S ^ Ig gj£| ^ ^ ^ Ig ^ 

2|2|oj g -st u ,e p| oh o|, S£ | qj « u ,e ^|oh oiieais oigsioi e&ehch ^e*ii ehi 
e^isi gg= biM ^ j\¥ &§cHt ^q§[ Aieig e^sm e^ m& bi ^ ^ oiieaisi 3i3 ggoi 
»aa a. 

tz-2 

ss biM ?i2j oiieai. bi^ jfgEi, WES oil 2 a, ejca ais sa. mi = e.i oiaioi 

E 18 g if SOU AH OlgSb ^E»| OiiSdISj PH^f 2 ! °S UEI^ £2. 

E 2b ^ ^Al §EH 1011 D§ ^ ^¥ B§ gx|SI 3HSf3 2S uayj ES 

£ 38 £ 1 SI £ 2CKI EAIohb El AIS SES Dil2£l S ^ 3^ BS S«2| ?fl|0H| UEfU £ 

a. 

£ 4b S CHI DJS m& dIM ^ ^¥ E§ Sx|2| UEItH 

£ 5b UlAIS SiE^I OilEdlS] gg bj^oj « s qj s^i y t Eg jfjc^o^ UEItb 2S. 

£ 68 b ttaa At ai §eh ioii a) °i ^ eg sag &ehm ph^ss uaa eb. 

£ 78 S if SSI MAI S EH 1 CHI AH ^4 ^ ^ »g g»2| LH¥ ^EHB OIlAl^og UEM jj £ ^ 

£ 8E S ajgSj ajaI SEH 101IAH2J D\¥ B% Sx\9] LH¥ ^EHS JW^™°^ UEftH 

£ 9b & ^SSj ^Al §EH 1 CHI AH Sj §x|S| LH¥ &fEH8 UEItH ES. 

£ 108 ^ ^SS| ^A| g EH 10IIAHSI 51§ SX\9] LH¥ ^EHff )R^!2i UEftlj ES. 

E 118 b ^§SJ *JAI ^ EH 10ilAHSj e§ SxISJ LH¥ ^EHS ^ ^ ^ UEItH EB. 

E 12b §S Al CHI AH 2| SxISJ LH¥ ^EUS ^H^^H^ UEftt! £B, 

E 138 S tt9SI ^A! 9 EH 1011 Off ^¥ BS Sfl2| e^S UEia i^?E. 
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e e 13011 EAirn^ m% him 3i^ oii£di°i s» m^^-m uei-^h eh. 

£ 15^ E 14011 EA|5H=r M^^OW 0\O\X\tz tS^ bIM D\™ DUSdl^l £^ UEItH E 

H . 

E 16S E 13011 EA|5^ a^ ilf bIM ^ Oil£E|2| 2&Sf MS^M UEftH 

E 17S E 16011 EAim^ MS^OII OICHXI^ a^ Sif ti|^ ^| Qh o]| e a|oj £ » SS^S UEffcH E 
H. 

E 18S E 2011 EA|5fe Btf xH£| ffl££| JH^ES UEHd! EH. 

E 19b B »S2I AIAI a EH 2011 me Jf¥ BS S»2| ^Si M^SS U&a EHOICK 

E 20^ £ g» h 3£| £A| §EH 3 Oil ^ ^¥ Sx|2| B^m UEftH fi^^E. 

E 218 A|g §x|2J )H^E^ UEItH £3. 

E 22b ^¥ e§ S£|2| =?gm JH^E^ UEffcH EH. 

E 238 #£H°] EIAIS ^Exll D||E£|2| AIS £Sf« UEffcH 

<EH°j ^2 ¥^0II CH& ¥^°J > 

1 : EIAIS SIE33I Oj|E£! 
1a : 01!E£I*J 0121101 

1r : ^ttjlOj S! 

1c : ^ffllCH a SJ^ 

2 : ^ I?^ eg gxl 

3 : IB S§F bIM Q||£d| 

4 : g «S bIM 3fSEI 
4a : 5f^M ^ 

5 : a ss biM ^ oiieai 

6 : a Sit bIM 
6a : 

7 : m H# XH£I 

8 : 8 H£> xHBI SIS 
20 : xHdi 



a ggo a^xll A|g S xl Oil 32^, HfSI ^Exll D\<» gx|2] Oil E SIM' ?l XI • ifSSHQ, 

SE» g§ SJS0I! 2|& ggf Ie^J}- D[^®X\2\ 0\^m egofJI ¥\m &!Exil AIS SxlOil ^§1 >}0| 
U. 

yEH ^|2j Sa Oil Alt e^J 5>3 0||Ai¥E| S3 U£§ {jflS2, 01 g§ SJSM 0|g8fO1 Sf* 

3H±(SS QHSBIgm m=?G\S= 5101 01 g§ m £ (0I6K ^iiliCH SJ^df^I S^D)b Oil tJ I 

8(X) &! 01! bl a(Y)S ^^£IW 2iQK DilSdl^ (ig blM)0| ^XHS^b 8 Eb 01 Oil bl I 

S Eb Oil 01 xl^&ESMI dlii ^^°1CK 

oi as bi^^j ^ohah, ga^oiib ^ex-ii pisj sxkoisk BEa oiieaas seoia wioiih 

^ ^ AHI ^ &g m, ^Ex-ll CHI E £1011 CH& A|gO| SsHS^CL 01 AI^OIIAHb I§ bl ^£^1 Oj|S 
dl LH CHI ^XH6fbXI2J Oi¥M SSoHl, E§} Sg bl^ g§§ §^ fflf CH SJ^S 0|g5fO1 01 ig 
bl^g ^qijf - 21^X1^1 OI^M BSeQ. 

E 21B §£H2| "IEXII A|g Sxl (0I5K Ej|^Q£H) S^Q)o| ?H^og UEft H E^OIQ. 

E 21 CHI AH E1I^E-](102)fe EIAIS S^Efll Oil S £| ( 1 ) Oil CHWOI ^§^J Al^r^^ EII^M ^^5^01, 
EIAIS ^EX1I 0||S£|(1)0|| ^ms^b IW@ ^3l(103)£h EIAIS eiExil CHISdl(1)S¥EI 0IOI 
E^M ^(□xl£^ bima^Oi b|E (0IIEdl^)£| gf/MiftnH^/nil^fpass/falDlM e§6Fb HH^/ffll 

m bs^i(104)». DH^/niia es^i(io4)2i e§ gaoii ifafAH niAig &}exh oiiSdKDsj ^^^^ 

^ahxjoj W¥ g ^§5lb ^AIOII CHESII^M S#S^ 9f¥ e§ §xl(105)M 5^e!LK 

E 22 e: E 21011 EA|6^ D\¥ B§ §X|(105)2J UEftH EH OI D . &>Ex|| Oil 

S£l(1)fe DilSEI^OI bH^£l^ OIIEdl CH^I0l(1a)M S^ehCK E 220ilAH^ DjlEdl^ CH ai 

0l(1a)^ 48 4^^ bHaa^ OllSdl^e S&oFE^ EAISD. 
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^¥ B§ S«(105)te 01 &Efl| D||S£|(1)2| DIIBEI Oi fflOl ( 1a)0|| AH2J i§ d|eoj ?| x| S ' ^|SJ 
8PI flff gg blM OilSE|(106)2h I§ d|M 3|2J DilESI(106)2J a* □SSfOl dHxIEJb ^ 

m^m SS8HI, gg dlM ^l^ CHIS^I ( 106)^J ^1 g2| i§ dlMoj ^ m ^gestfe 
dlM 5>^Ei(107)2h Ig bIM DUEEI(106)2| ^ S CHI CHS^O) dHxIEJb ^SM SJSB SSSH1 

^ S2| gg b!M2| ^SMStfe ^ gg die 3^Q(108)S SSffCL 

gg dim J!** oiis£((io6)fe ehsai ousekdhi me a oiaioidaja mmm §E2j ji^ i§§ d\ 
xm, im^/misi es^i(i04)s^H2i °>¥ eg s hi-ch! ajsw, sg di^so ess diM wxioii. g 

If dl^oig UEfLUb SSI USSD. Dig, E 21 S £ 22011 EAIofe SI ± EH ( 102) ^ ^ ^¥ 

ea sa(io5)si s^ai chsk* e 23011 eai6^ m^^es ^smoi tfaeo. 

eiaib yeai oiibskdb Aism^ §^01 ssiiacK^a sd. 01 ais ^^oiiah^ ^£ sue 
ara^(io3)^ ais^s diei §oh*i si^m shsm bsss, ai±aao2):?i- m@ b«pioo3) 
s¥H aaa eii±m hh&m eiais bjehi dhbekdoii piskck^b sia). 

^l^oHAH, HI AIS CHIBS|(1)2] 2 HI^CHI Ell^e HH£ QIOIEtS EJ ^ EIAIS WESI DUB 

£|(1)S¥EI QIOI EH B = 0I SSHSa. E|A|g ^EX1I 0IIE£l(1)£¥a B=a CHIOIEPI- IIH±/IIIIS e 
§PI(104)S Hlg^Ch HH^/BHS e§PI(104)b 0I0I IIHS «£PI(103)£¥H «48S Eil^M nn @ oi| 
CttSIAH CilOIEiHJ PICHxl^ HlSaO) 212, EIAIS «£fll 0UEEI( 1 QI0IEI2I ^| CM 

x|2[ 0| &IEX1I 0|ie£l(1)^¥EI QIOIEHej d|e_x|g dlH^OI, 3 blU ^HfOil CLh^AH EHOIEPI- 

e^8 QIIBSIfiOl gg d|eoj X |oj 01 ¥21 §§§ »»£!(£ I S1b). 

MS blM^h ^XH6fb 01 HH^/Hlffl eg}|(104)fe gg dIM §Si ^ :U¥ §xl (105)011 

his&q. e§ sxioosjb oi du^/sii^ es:?i(io4)S¥a2i gg biM gsoii ccfaAH, 

gg dim }|2j 0«BSI(106)2| Oil SSI CHaiO|(1a)CHIAHoj u|EOj flfl2 |. p)ga^ ?lxlOil g§§ U 

EILHb §S§ gg UIM 9fSEI(107) » dIM ^SE|(108)fe OI U|e 

gg dIM ^l^ CHI BEIO06) Oil ^|^J£J3, Plg6^ S §y 1 ^^J gg dlM^M 1°^ § 

^ai^ck^h S2). oi eg s^oi eiais yeai diibbi^ oiisai cH&noi(ia)°j a di^oii cnai-oi y 

^6^0j ^^SCK^ii S3). 

EE. E 23011 EA|6^ S^^ E^OIIAH^ E dl^oj n h§ |g £011 QM S1a ^ £|§0PUH AHS^I 

AIS 2H0m ei^^6^E^ UEftBCf. 0\^^ VW91 EII^M EHijOil EH » 01 2 d|M2| g§ SSOI |y6H2 
f, EE§I ^£^1 AIS EH&OI E|A|S °J£1 DjlBd|( 1)011 S^aO) DfS^XIS, SIT dlM2| S^O! S 
8H XI %m UEItHQ. Eil^E iiHeOllb d[M Z[ Z}^M SSSPI Eil^M HHid, Diiedl^j ^ XII SI 

«»B a*spi we §^ Qioias 01=^2 ais hhs s oia^xisi hh&ioi ^ § eii^e m 
chi e ei oiaioi(ia)si 2 hi§ o ^ s ais M&ou am es ssfoi g^sf^ ^^¥ bs s 

xl (105)011 21 e m^? D\¥ BSOI ^A|@CK^H S4). ^XH, 2 dIM 5IS A! CHI E 22011 E 

AIS U\2\ ^01 CHIEEI 01SIIOI(1a)2| Mm % XII2S2I HI3^0II gg blM^f ^XHSfe ^EHS ^^§S1 
EL OI 6f EH 0|| AH ^ mm m& bIM 3^EH(107)2j Xil1|H ^ XH2iy2| sj^o) 5^e^ 0 | gg bl 

moii cuea^oi 101 £12 ig biM 5^a(ios)fe ni3ioii aigs^ sj^si 5^ 

M2iOI 2^^ SCK OI^SJ gg dl^oj m ± m hho Si £AimX| 0|E| §6H2 &H£|§0ll W&M 

Ig b|^^ ^^^F 7^§fX|2J 0|¥S BS&ICK 

P^SH^H B§9 S^Oil^ 911 01 EH H ^ Ail ^ Oil AH M^^(fuse blow)0il CC^ gg CHESil^HJ 

5^3£H^e mtW gg dlMSj ±MO\ m il/Eb ^ Ml CH g U^^SJ xl&Oil 21S ^^^h SjSH 
SO. 

01IS MS E 220il EA|6^ ^ ^ CHI AH ^ 01 CHI S ai CH 31 01 ( 1a)2| 313 ^01 ^ Kl OH xlSSO. 

gg die Jl^ DilE £1(105)^ EIAIS °J£il DIIBdl(1)2| gg dIM ?IXIS PI^SPI ^oHAH EIAIS ^ 
E^l CHIEEI ( 1 )2| ^|^ gg OI^2J §gl ^^Ef. ^ ^^¥ &§ Sxl{105)fe gg d|M ^|2j 

DilEE|(106)« , gg dl^2j ^^¥ e§§ IS am 91Q. 0} SI AH , OI EIAIS ^Ex-il CHI S 

EI2J ^|ej ggOl 3H S01I El- El- AH , »9 Sfl (105)011 gg dlS ^|2j Oil S Bl ( 1 06 ) 

^|oh gg£ i ^ S^f- oioq| i oi eg Sxl (105)2| E§[, gg d|M 

^1^ OilEEl^ §g§ g^A|3PI ^H5H AH 0ilEE|2] S 01 Oil Q}g £|S¥2| =?^9] ^ 

m mm 12^ aew. 01 eiais aeai chisel ^i^ ggoi sch^ oiDm. 01^(102)21 
¥ sa d05)2i ea» ^'fi^^ ^^ffl sasi uisoi maman m= sbpj azm. 

ES. e£H2| ^^¥ e§8 EIAIS ^Exil DIIEEI2J 3X11 bl^^¥E-i Ql 01 EH S ^Oil IS6HXI 

H 8lO. El- El- AH , EIAIS ^EHI 0ilEE|2J ^j^ §g0| SCH» 3^. EIAIS BEfll 01IEEI^¥E-i Ql 01 
EH S &^6fe A|^ ^ IIH^/211^ PI (104)011 AH 2| eg Oil 12^ AI^OI ^ CH XI CN E1I^M AI^OI g 
Dig} Em °X1|}f ^ZJCF . 



S ^S2| gg dIM Pl^ DIISEI2I ggf CH^ X1^^ 4^ Sib ^EX1I AIS Sx|g Xilg6^ 

soia. 

e BS2| Qff AIS AIZ^S ^ 2ib fifEfl AIS SXIM Xllgofb 20ID. 

^ ^S2| E ^EX1I OilEEl^ PF¥2| ^ 91 ~ <£Jl°] ^EXil 

AIS &XIM XllgSfe 21 01 EL 

g ^SOil CUE &IEX1I AIS §xlb EIAIS °JE1 CHI E El 2] g OIESII^ ^0i|AH2| gg ^ ?|xlS Pl^ 

SPI «S S gg dl^ 0ilSEI2f, 01 gg die ^[oh DilEE|2f ^E^ Xl £| 01 . EIAIS WEfll 
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oiisdisi m cheeii^ &o\\M9\ 93 oiisaia ^xi« 5i<*sm g 93 hie 5i2rons£ift ^bi 

BO. 

m=? 5F¥ eSS ?I6HAH 8 CHE^I^g » 1 OjEBII^g HEe_ S§ d|e 513 Oil S ELi S tfflSSS 

Mi, eiais ysai mieas^a &i^e aioia mmm ^aisis an. a e?i a 1 ehhs is die 
gss ust 4- heoi, ihais bes oiisEi2i sai uimsi gf/sg §mi »g» «s5i- sin, s 
3 die 51 a* 011 a si 21 5i2i m^m ass 4= ho. 

eb, niAia ejsai s«2i 93 ois §s2j i§ bis 512s oiiaa£2i asa ssa^oi ^ ^wi 

&3tt ^ HEffl, EIAIS BfESI 0||EE|2j 331 d|eoj QIOIEH ^ 51l^oHAH ^ B3»H= 
4*H0II til ah04 AIS AI2J-0I B*SO. 

ES , IS B9I * B BflS 93 d|eg HUEISoSMf, AfgEJbr x M o| a as S ^ffllCH S fflS 

2| Sfi 4^ EIAIS BEfl D1IEEI3 m=? 5^¥S 4* HEffl , WEiM 95>dKQ 

egaa» an, n aisoiiah eiais ysai mi 2 a 21 a\±^m sxiai^e^ A! g A(z}§ ^ 

HO. 



[6IAI SEH 1] 

E 1S S ^SOII IBS £}E3I All S-Xl^h LH^E^ 6fe ^Exll 0ilEE|2| CHBII0I¥2| 2H33E 
S UEffcH EHOia. E 1 CHI AH EIAIS ^Exll DHS£|(1)fe m8 ng^ UH^£lb EHI£E|*Je 5^|fe WIS 
0|EII0l(1a)S>K 0| CHIEEI^ OiaiOI(1a)2| S§ 81 ^?^5| ¥ie ^HIICH 8 £|S(1r)2[. OilSEI 
M OiaiOI(1a)2| fg ^?6h5| ?|» ^iHICH g SS(1c)« SS^O. ^ffllCH 8 S|^(1r)^ p8 

• n^M dH^Elb DilEEI^M 5Hlffl, DilEElii CH3IOI(1a)2j P 82| S g gi 4, 5,^. CO 

AH, p<mOIO. 

^ffllOi 8 SS(1c)te mS q^^ «H^£I^ OHEEIMS 5HIH. 01IEE|*J CH 9101 ( 1a)2| q^2j g|f 

4= HP. OI5I/H. q<nOIO. 0| ^flllCH 8 SIS(1r) K ^IHICH ^ Sj^(1c)^ DIIS£I« 
OI2IIO|(1a) LH Oil AH ^&6t0\ tlH xi£J CH E @CK ^, ^Exll DIIH£|(1)fe §§ SI^AH p82] i§ 8 

^ q^2i gg ii ^^m^ ^uiam h^ 201 ^010. 

E 2^ S ^S2J ^Al §EH 1011 Tt&: Ell >i El Oil S^EIb ^¥ Sz|2| ^H^^E^ U 

E^tH E^OICK E 2011 AH 01 ^ 5^ B§ Sxl(2)b (p+1)S- n^^ OH ^ El ^ ^1^ ^^S ^ld|6^ 

n, ^ &¥i^ Mir diM ssi ussib mm m& mm oiisei(3)£K oi mm aiM ^i 

2J DilEE|(3)2j 2| |H0ilAH2| b|^2| 8 Sif dl^ 3hgE|(4)2f, mS ■ (q+1)g^ 

bH^£lb 5|2j ^X^M ^ g li dIM ?l XlM 51^16^ g^ g|f dl^ ^1^ 

0IISEI(5)2K 01 Sgf HIM j\<» Di|Sdl(5)2| ^ g2| dl^^S 3^§o[b ^ d|M 3\ 

^Ei(6)2K dlM D||Edl(3) ^ S i§ tilM d\&&(4)2\ E^m X-IICH Sl-fe S A| CHI , 82| 

^¥1 BS»fc 8 0^ xH£l SJ^(7)2f, g^ Sif dIM 5|2j D]|SEI(5) » S g§ dlM 

^sat6)2i e^e aioism se» aoii chsoi 5^&xi2i o^¥M s xh^i 

si^(8)» a»»o. 

8 2^ xHdl U^(7) ^ 1 xHdl m^(8)~ AH ^ ^^j^E^ i ^ i£| M^S &§5^ SAI 

Oil, CH SJ^0||AH2| xl^ i§ AlOli^, 01 8 2^ xH El SJ^(7) ^ g 2^ xH El SJ^(8)^^ 3 Xll[ 
§31 ^ CHS Oil 511 ^51^11 i§ dlMon §£§ ^&io. 

E 2011 EA|§[ d^2f ^01, mm Sxl (2)011 S^£lfe 8^ 93 d|e ^j^ 0||SE|(3) ^ <Mm 

dlM D]|EEI(5)2J g^^ ^SIICH 8 SJS(lr) ^ r^ffllW g ffl^(1c) ^f^2J 5|^ 

2\ X2| e^6^EK Ef AH , Oi 8^ 93 d|^ pj^j CHIEE|(3) ^ S3 dIM 5|^ D||EEI(5)2| m 

5II21 5|^ §|f8 EIAIS «!EX1I OilEEI(1)2j 5|2H ggSOE CH^ ^2D1, 5hV 5f§ £x| (2)011 

AH2| 93 dlM ojieaioj ^|ch gatf Q| s h^^ck 

8 2^ XHEI 11^(7) ^ g xHEl U^(8)^ Oil* CPU(e& 2^ xHE| &xl)0il ^^EIH 

HEW, OiafOil ^ All 51 511 ^g§fb grUdlMOII CLFEUH 93 Ul^2j ^^?2J ^ 93 OiE^I^ 

2| Sfi SSO. 

E 3£ EIAIS eiEfll D1IEEI ^ 93 d|M ^|on oj| e£ |2J ^^lOIIS UOtl! ESOICK E 30IIAH DIISEI 
^ CH aid ( 1a)fe 88- 8^^ bH^£lb (HISEI^M i^O. OlIBEi^ 01 Ell 01 ( 1a) 01! AH DilSEI^g 8 Oj 
E£|l^ a-h §J ^ OIE^I^ 1-8011 2| 5H II § ^ EL 

^HIICH 8 5j^(1r)^ 28- 8^^ tiH^£l^ ^ffllCH CHISEI^M 3>^CK OI ± nil 01 8 li^(1r)0||AH 9 
3 8 OIE5ll^ R1 ^ R25^ B§ lUfOII HI Ef AH ^^3^@EK 

^mioi m asdc)^ 88- 2^^ uh^ej^ ^ch chieei^m ^bo. oi ^hich m u^(ic)oiiah 9 

3 a OjE^I^ C1 ^ C25^ 5^ ^^Oil df- El- AH ^^Zl^SCK 

^^P e§ Sxl(2)0||AH. 8^ 93 HIM 5|2j D||BEI(3)^ 38 8^^ dH ^ E| ^ 5|2j ^Xfg 

D. OI 8^ 93 dlM 5|2j 01IEE[(3)2J 8 OjEai^ X1-X38 E 2011 EA|6fe 8 261 xH E| U 

M(7)2J AilCH CHI ^§ ^ ^SOI 5^6hEK 8 93 HI *= 3^EI(4)^ 8^ S3 dlM 
Oil E El (3)2| 8 OlEfill^ X1-X3 ^Oi! CHga^OI ^xlQ^ ^M( 4a ) g m&^D. 

93 dlM 51 OilSEI(5)^ 88 3^^ bHSEIfe 51^ S^^Cf. 01 93 dlM j\<* 

0IIEEI(5)2J S CHEai^ Y1-Y3B E 20II EA|6fb <M xH El U^(8)2| XHI CH CHI ^§ ^ 230I 

5f^mO. 1 93 die 5^EU6)b g CHEBII^ Y1-Y3 ^^Oll □gSFOi ^x|E|^ 5l^e u^(6a)M 
SSSO. Ee! 5^EI(4, 6)2J 5f£e^^ ^ £ , s|g( 7 , 8)2] XHI CH 6MIAH E|A||e 5^5^CK 
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E, 0IM2J ggf biM U|2i 0il££i(3, 5)b 0IO|E|2| 3ia » ii 4^ &b OlEfc XI 3^ 

5 OilEdl U^OiS iD. 

a. HI±E|2| E 21011 EA|»fe #SH2j Ell ± El 3 DhSh^WS. BH@ 1^31(103) » M^/IBISi B 

§31(104)8 SSoHQ, 0| HH^/HIt^ BS^I(104)S¥H2| DH^/fflia »3 13PI- £ 20II EA|6^ ^ 
3^¥ »§ 3fl(2)£ ^OiaCK CfMOil, Ol £ 2 £! E 30il EAISFb ^ 3^ eg Sxl» 5f6fb 
Eil^EH2| e^Oli CHShW £ 40ii EA|6fb M^¥EM &£SK)j 3>HS3E£ aSSQ. 

siioiih hsah^ as eiais asai oiieaKDM aissck^s si). 01 cmsai2j AisoiiAHb ei 
ais ysai oneaKDoii ais nH&m mi© wa^is^a ei^wt ±a(sia) at 01 ni ais wis 

£I(1)S¥E1 §Si B^8*2. 3|CHx!2f dlH25FOi S3 til MM Etg»te ±fl(S1b)0| 8HHCL 
S1a 5U SlbSI S^S §2U2f DIS3HI0IQ. 

£ ^A| a EH 1 CHI AH Ol iiH^/nil^ e§ 2 Jif Oil D>dUH , ^ 3f¥ »S SxlOII Sif b|MM 3|2ioH2 

Eb sssk)I ^ 3f¥ s§§ ssck^I! ss). MS uis 3|2] aiaao. 5) oil sg him 

HSSO. Ol EH, XHBI *J^(7. 8) Oil 2J 5H , OIM MS b|M 3|<* 0||E£|(3, 5) (HI IS b|M §S 

m MS8ftxi2i oi^^ bsoi 3HB3£s saack nsoi B«fi»cm saa b» bi^oii mai 
te ss him 3i<* oii2ai^2i 3is gs>s 4issxi afech 

3H^SHAH, MS die ^|on cHiee.1 (3, 5)011 3|<»£i MS bIM §Si ^ 3^¥ gfflff 

CK ^ 3^¥ B3S 8 MS b|e 3^Ei(4) % 8 MS b|e 3^Q(6)2| 3IS1 SIS(4a. 6a) ^ 
2] ^gMStOII ^l^5K)l, ^8 ^ 2ibII2J Oj¥2] e§ £ ^ SS CHE£II^2] ssoi ^Oi! 

6 AH oh 311 igafb SU^SOII ma/H 01 §*|0| El AIS ^Exil Oil££|(1)2| 2 XII d|M°l A| 
SOj SS£|3|7»X| ei^QCK^ij S3). 0\D\M, ^fj S3CHI AH SSI b|M2] Eil^^ gg6HI &TS [CHb 
CfAl El AIS a JEx]| D|ie£|(1)0|| AIS HH0OI °lJ\£il> HQ. Ol^g El AIS &ElM Dlie£|(1)0|| Q\5l 

01, oiisdi ^b, Diieai b?i^ ais nH^rn ei ^hahoi chi oi eh si mmm §^ s^^ 

fi 6fS»2 21 Ch 01 Oil DEI, BJEXII CHISai CHI CHSKX, Eil^M 2HS QI0IEI9 Bfll 01 

MOil Dl^m W WQ.^ £lb AIZIM &^ ^ SLO. ^, S^OIdUl B§9 Al SCHI AH AIS EH 
@ eJ^^M ^Ill^o^Mi AIS AIZI2I B^OI ^ Si @ D . 

W&M, 01 ^Al gEH 1011 2 bl^oj o t/ -^ n|§ ^ CHI ^ ^6^1^ & 

2, 5f9 §x| LH01I MS bill 21^6^ SAIOil, ggShOj &§§ tysm 
CUa/H. 2 b!^2J AIS Al CHI ^ 01 El AIS OilH£|2| &S£ HQ. 01 
Oil CC^f, AIS Aiefg CH^ B^l^ ^ 2iCK QEOW, 0| E 3011 £A|6^ ^^|^ ^55fOj 

eg §£[011 EH ^gElCK 

@XH, £ 5011 EAIS b^2[ SOI, EIAIS Sf£SI D||££I(1)S| EJIieBI^ CHai0i(1a)0ilAH, XHIalBSJ AHI6S 
LH XI «l8gg MS bl^^f XHIcSS LH XI UletyOUH^ AHI^S CHI MS b!M^ EXHam HlgS 

Oll^ AHI3S , XHI5S SI SI6B0II MS bl^ ^XHa^H SB XilhiyOilb X1l5§0ii MS ^IWoltt & 

ens «2t»cK ^mioj a u^oii sjoH 2 tysj ms tse ^ sin. ^ihich 2 sisdcjoii 

2JSH 2^21 MS mm ^ 2iCK [Ef^AH, Ol UlaH ^ XilgSS ^5IICH m ^I^OilAH =^612 

B X1I4^ ^! XII 5^ M ^QIICH ^ SJ^OIIAH ^?^EfH ^S^BCK P-HI , 0\B\9\ ^ S CHI AH ^ Hi ?^6I 
01 xl^ofe S^M UEftHCf. 

XilaiyHJ EII^^^F ¥<^, IS^ MS b|E ^|oh o||2£| (3)011 AH MS Ul^ ^j}\8[J\ IH 

^011 X CHHai^AH CH£5il^ a^f ^SSQK EIAIS WE Ml Dll££l(1)2| 01l£dl Oi g| 01 ( 1a) CHI AH XII aS 
Oilb XII61 LH XI XII 81^ II MS biM^ SXHff CL QQM , 01 M±/m^ S ZlfCHI CCh^hAH , mm M 

S bIM Jl<* Dlie£l°l ^ 01E£il^(6)^¥E-i 821 ¥|x|Oj| MS bIMS UEfUib XlSSCf. 01 

CH, £» S MS UIM 3^EH (4)CHiAH 3hSM U^(4a)2| d\£^&0\ MS UIM2I UEHJIfc 

asaci. 

5E§[ 01 CLH, gAIOD MS HIM CHI£d| (5) Oil AH 391 1 B - XHt3S CHI □»« XilalSOII AH 2J MS 

bIM ?lxlB UEfU^ Y CHEai^(6, 7, ^ MS&Q. 1 MS b|M 3fgEi(6)°l ^ 3^ 

M SJ^(6a)b ^ g£| MS bl^oj ^ s 3^Eol2 3^§^(1)I ^bCK MS bIM ^l°1 CHI S 

£I(3)0IIAH^ 3 blM2| MS U\^D{ £X\\mH, 0I3B ^SiiOj 1 SJ^2| ^MQE 3Q- . QQM , 01 3^ 
Si U^(4a)2J 3^^^(3)011 tt^AH , Xliat^ r^IHICH iy SI^OilAH xl&S^^Mi ^^6F^ 3iM 1§ 
E^cK 01 m% A| CHI AH ^ mm MS bIM 3|2H D||Sai(3)2j XI1 1 MS OIEBII^ aJ\ n§ 

^§£jQK ^, |H b|£ 3^ E ^( 4 )o, 5j^( 4a )2J 3f^M^0| ^SllOj 1 S|^2| 

s^oifc Enesfe lys ^ihich s a ^ chi ah ^§sa. 
oi x-iiaty^j ^ihich m m^ow ^§ ^^21 2^ xh si^^ s^scf. 01 ^ eh chi ah 

!= MS bIM 31^ CHI£d|{5)2J MS b|M §S ^ MS ^ CHE£il^ §2 6-801 2¥ dIAIIMSOj EB 
MS bIM 3^E](6a)2| 3^M^E £1 AH] §9Q. Xlla^2J MS Ul^Jl ±M0\ 12^ X|^£JS13| CLHS 
OIL ^21101 ^ U^M 0IM2I b|£ ?15HAH 01 §J£3f S13| CtH^OICL 

Xila|H2] 3f¥ &SOI SSsfS, ^ 6H AH DM2] XllblSOil CHS AISOI SSHSCF. E 50il EA|§! 

b!2l- ^01, OilS 2-1^ OH BilOl ( 1a)CHI AH XHbl^Oilb MS b|Mb EXHSHI SlbD. CLfEfAH . Ol 3^ 
^§ Sx|0||/db XilbiyOil CHS ^6| ty 6H XI Xi 8>i=rLL 

7\\ ^ 6H AH . E 7CHI EAIS bf2^ ^Ol E^M2J XllcSOII CHS AISOI S 6H 2 CK mm MS bIM J\™ 

0ilEdl(3)0ilAH X1l2|H0ii a CHE£II^(X)^AH CHEeil^ cD\ MS&Q. 3I^6HAH M^/m^ ^EfOil 
H^dUH 3 Xil4^[CHE£ll^(4)]0il MS bIM §S^[ 3|°j£Jffl ES Ol ttH EH§S^ S MS bIM 
3^E-i(4)0ilAH Xil2 S CHI Oigafe 3fgM £l^(4a)2J 3fgM^0l 1£ Ail^eCL XII1SJWi2| LHgB 3^ 
i Si^(4a)S S^mCN 3§£|H °[LL 

MS bIM 3|2t 0]|Edl(5)0ilAHb a OiEfili^ cOilAH MS bl^3F ^XHS^b 1 0iE£ll^(4)3f 
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una msi y chesii^ah gssci. i§ biM2j ggoii 2joH a ss him ^sek6)oh/h anftjusi 

3*8S U^(6a)2j ^SM&OI 1S aSSO. 0| CHI QJ2I, CHiE£IM 013IOI2I KlcSiSI A|g0| ggg 
CL 

JI^SH/H, £ 5011 EA|8fe DIIEdl CH 91 01 ( 1a) 2j XHIdSCHI CH eh AISOI fgoHSD. 01 HH mm M 

g biM DiieBi(3)2j mmow a\o[o\, g o-iEai^ d^i- issa. oi ig bi^ :m<* 

0il2£l(3)2| X1I3I821 XN4S0IIAI bl^M UEUHfe DilSdl^ OiaiO|(1a)°l Ig biMOil ma- 

ah ngaui. mm ig uim ^aa(4)si xii3t8oii as 8^ ^sm ^( 4a )2i ^e^atoi is 

CL IS^i glf b|M }|2j Oil £ £1(3) Oil AH ^ HI 4S Oil A) gg dlM^h 2 bIM ^XHffCL 0IM2J gg b|^ 

■ ^ffli ch m u^oiiAH ^^5^ a*. ^hhcm i m^t: 3m ssaiack nan, ±iaioi ty 
28^011 * £?i mis oil oisei *ii4g &21 gg biM^ ^micH s u^oiiAH x\mm ^ sj3i on 
soil, r^mi ch s u^oiiah eaao. oi ±ibioi a u^oiiahhi g^ s^si e# a 

ai siss sxiscl 

EhS. fg bIM ^ CHISBI (5)CHi AH 8 OlEBil^ c 9i d^ 2¥ X1I4^0I! gg bl^g ms 

Oil. 01 1 CHEai^(4)2j S OiESII^ d2| « x| Oil AHe^l li U\mJ\ nggffl CHSShb ^SS 
SJ^(6a)2| ^SM&OI 2^ «Saa. 

Eth 01 EQi, 18^2] 2# XHdl SIS(7)^E| m 0iEEil^(4)2| ±mO\ IS SS0II 2|» ^ gm°J § 
M3I- HISEIE, mm 26i xH£l sj^(8)^ mm gg bl^ 3|<>! 0||2£|(5)£| HI IS 3 S 0|Efi||:M4)fi 

^ nil oi a oie^i^ aseaiQ oi mise s oiEai^(4)oii oi ^siioi m m 

^0\\ 9\m S 0iE£||^(4)2| ^ af§0|| 2J6H ig b|M OilEdl (3) 0)1 AH b Xii2t8 ^ HI3S2I 

OiESil^ c 9! dSI £| All MSB SE& CHgo^ ^SM SJ^(4a)2| ^SM&E BJ AHM9CL 

Of dSOII CHS Algol 2fS6f^ ( QM2j et82J Eil^e^F S oH a P- . 

E 50II EA|» b^2|- &0I, Xilet80||AH^ XHI4^ fefOII S3 b|^^^ gXH^LK &2| HldSSI E||^^0|| 6H 

X1I4§^ ^ SHI 01 S H^OIIAH 5101 2iD. 01 SMOil- JlS^Oj, E 9011 E A| 

^01 bl^ D\<* DIIS£|(3)0IIaH^ X1l4^g ^SIICH 1 Sj^OIIAH ?l 6H , 01 Xilety^l 

fl!4^°J gg bIM 86FXI ?*^D. EhS, ^ Ig bIM ^1^ 0ilSai(5)0||AH^ XII e a 

Ahoj x-|| 4 «oj gat hie gS^f XHSSICN, CHeafe ll^ (6a) 21 3^M^0I 1 §^f£J0i 30| 

CK 

^l^oHAH, XllfiyOilb gg blM^F ^XH5FXI ? s ^| EEHSOil, HlgS°J EII^M^F ty6H£!D. HlgSOIIAHb E 
5011 EAI§h ^01, ai3S. X1I5^ i! XII61 6f0|| gg blM^F SIH&P. OI OH, E 10011 EAIth tt\ 

9} ^01 , ^ah b|^ 31^ Dj|Sdl(3)^ HI2H2J |h cHEai^S 8 CHE^I^ ^§6HI f 

X1I3^, XII51 ^ ^011 gg bIM §aS XHSehDK 3\£E\(4)°\ CH§8^ SJ^(4a)^ 3\ 

S^^OI 301 SCf. a^ £aj xHdl ll^(7)b 01 HI2S21 3\^^ SJ^(4a)2j 3FSM^0I 301 £j2i^i 

w^m, ±mo\ m m^o\\M o\ mmm m^on n ^§ §s§ u^( 8 ) 

^ 2S6fe SAIOII, ig bIM ^l^j D||E£|(3)£| XHI21" oj QjEEII^S H§§hP. Eel, 01 CH 

Eai^F H§a HI2iy°l LHgE JIS^E^ ^XISCK 

«^ b 1 1= 3|on CHIS5.I (5)011 Mt: ig b|E §S0ll CCf- E} M XII 2^ S XII 3^ Oil ^ 

CHEdl^(3, 5)S ^§512, XHgl" ^011 ig d|M §a§ H§|[a. E^ 3F^^ U^(6a)2| 

s is aseo. nau. oi cm ^aj xhbi si^(7)^¥Ei°j aigeysi ^ibioi m m^ow g» a« 

^ IS Oil 2J5H , «^ £aj ^Hdl aJ^2]Xil0j 5fOII gg bIM ^l^ 0||Sdl(5)2J HlgS^I XII 2^ % 

XII3^£| #£IO|£Jffl E& XII 21 ^ X1I3§0|| ig92 £1^ ^ CHESII^O, 5)E dmiM^lCK W 

3FE^ ^l^(6a)2J 5^M2^0| 01 MdlOi S^OII 1EhM 2,^ of 01 ^^IxIPJ OE^ ^§@Cf . 

01 W, mm mm bIM ^l^ 0HS£|(5)0UH ^ CHEai^(6)01l LH°[ XHSSIXI 9^/4 

xH£l £|^¥E)o] ^§ SSOII WdUH, 01 XllgfHoj S Bl CH Ej ^ I OH^OII ^^61 ^Xil^ ^^1 

xi arfea. 

01 Xligty2j EII^e s^g AIOIIAH^ gg b|M 31^ 0H2dl(3)°l 218 °l OlEBII^b IB OlEeil^ a §J 

g0|| H§£|OI 2iH, ^ItllOi ^I^S Afgsffe gg 8§ «fasm an, 01 Ol^oj ^o| s 

^i-fesm . oi (oi^oii, oi i^oiiAH^ gg m mmnm "r 1 ^ ahmofoi ty^ gg bi^ oiie 

Mg bIM §a°l AH Sc S6H XI XI &bCL 

QSOII, E 11011 EAIS U[9\ B0|, OilEdl CHBIIOI(1a)0IIAH X1lh|y2J Eil^M^f S5HaCf. 01 XHhliOIIAH 
^, 1115^011 gg bl^^f ^IWmQ. Ah-£| ^01 , mm gg bl^ 31^ 0||E£lb 0101 21821 gg 

o\^$\±j\ msmn 21201, oi oi & gg hims m^m 3^ inaa. ^aiioi m Mm 
m ^ ech^oidk 

ea. g» uim ^i2i oiieai (5)oii^, msiois ai2aoii ahs>ii gg a o\^\±(s)j\ sgaoi. 

01 XII h 18 Oil gg bIMM UEILH^ XHSaffl CHeSf^ SJ^(6a)2| 3^e&0| 

a. 

OI CHI d^L CHIS£I^ OiBII0l(1a)2j 2 blM2J Eil^^ ^^ oj s^EoJq. 

E 12011 EAI §1 ^01, Eil^M §^ &a AlOllb, 18^ gg bIM 3|2h D|| Edl (3) Oil ^ XI1 118 ^ 

XII 218 Oil gg 18 OIE^I^ a ^ qJ[ H§£JCH SiEDI , §[S , gg bIM 3|<* Oil 2£l (5)011 XI1 1^ 

Oil gg m 0\^\^(4)D\ n§£ICH aD. XII 2 ^ Oil b gg g OIEai^(5)3f ^g£JCH 0| ttH , 

Xil3§0ll CHeSf^ 3fSS SJ^(6a)2| 3fgeag 00! ffl . ^^SHO^ K gg 18 BI5S&0PI OH SOIL 3f 
sl^(6a)2J ^Sea(1)0|| CCFdUH 01 gg 1 01Eai^(5)g ^ Oil CH 1 ^I^OIIAH *?ea2 BS 
£!Df. 01 Oil ma. 1* gg b|e ^|oh Dj|o £ |( 5 )o| X1I210II gg 1 CHE8ll^(5)^f Hg^CL 

01 EH J\m Xilhl80||AH 21^ gg U\mD\ ^XWo\^ 3?, 01 2 bIMHJ gg b|^^ ^fillCH m Oil AH 
^ &CL 01 S^OII^ m ^aj s^i g^^g UEHH^ §SI ^^^CL OIOII CCh 
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a. cues^b niAia acai Qiisaib s^sm essp. ©pah, oi ^ihich is as u ^mioj 
i usoiiah ^ ^ss mm biMaaE ar^ i§ bi^ setisim Mb n aisouh hiais ^e 
xii oiissib ^ m^bui essoi. 01^21 9 |^e §§o O ioii my, eii^m AI2K)| B£i 

so. 

E 138 g ^S°l ±JA| fj EH 1011 (US ^ ?f¥ UEfLHfe S^¥E0|CK E 13011 AH ^£ 

eh^/hh^ es^iiE 2121 es^id04)]S¥Ei2i hh^/iuisj smoii h^uh ihie e?is ai^M3i- 8§h 

2CK±B S10). HIM §M01I CH8KM DH±/IfllS! »S^|S¥E|2| SSOil ^IseKM blseiXI 

21 0j¥£| &S0I §6H£!CK^ii S11). gg blM^ OFL" S^Oilb gg HIM Jl^ Dil££|£2j 

mm mo.D\ &d\ m^m, y\^mM ±m sum g^xiin, hiais ^exii oiisai2j s di^ni 

? ^¥ &3)3f- S£«feX|2| 01¥2| e§0| S6H£!CK±D S14). 0I3S8, Bb6l ^SEIB OlgoFb 
XI Eb OiE^Oil Eg3!bX|2| Q^^oj nhg ^^0|| o| §H <y|H£jQ. 

2X11 bl^oj aiA-E^^ ^g£|XI &g §?, 31I^5HAH S102S ggO^KQ US2] b|M(0||2£| A) 

±d snoii ah sg bi^ gm&cn> ess g^. 8^ gg bis 3i<* dhsbkfmoi£Hi oisf stf 
a)2j 8^b ^gj sr ^ ^ gg bis ^ oiisBiHj ssts 8s^b sc:n ^g@p 01 

M2J FM2| £^0||AHb 1 x|*0l ?^£JC[. 0|«£| SR, SCO] I AH gg OiEai^2J Si, gg CH E 

Bil^2| ^ ^¥ * ^ CHEai^2] ^§01 

ssh= sr si sc^ ^ssjs, ^i^shah ^gj si2^ g 3x111, ty^ fm si mm fm2| 

XH£Pf S¥ §^BlbX|2| 01¥2j BSOI fBoHSQ. 01 gj gg aiMOll CHS 8^ FM 9i FM2J 
xHdPf S¥ SSS^ITttXI 3|Lf£!Lk 01 ^ SR ^ SC^f S¥ aSShB , ^l^oHAH ^ ^ 

^ 12JXI2] Qj¥°J BSOI SSHSCK^^ S13). 0| M£H3^ ^HjlCH g *j 

¥ A^g£|I2 UEILH^ SeHHOIDi, SE§[ §^ S^HZl^ ^IHIOj ^ ^j^^f 2¥ Afg^^ £!b 

31 UEIUIfe MBHZlOjDf. QJE4-/H , S^ ^ SdOIH 2¥ 1 2J S^Oilb 01 ^ffllOj |h 1] 

^ ^ ^5||CH ^ ^^;i S¥ A^Sffl, 01 til^S ^ >li UEfLHH CDSI/H 

oi s^oiib eiais ysai &xfe g^^o^i ceh^oii oi hiais ^£Mi chi sai chi eii^m^[ 

iSBD. 

^0, M£H3 ^ g ^Oi£ §_^0| "0"oj S^Oife Sg bl^M ^=?m ^ 9im 

SOI 2J}| ttH^OJI, ^1 S14S S>l Xl^l Um blMSI Eil^Eg ^IHaha. [L^UH , 0| 3 Xll U|§^ Ell ± 

~ is ai oil ah mm miwn ^ §^ sbhii g ^che °i^oi m o"oj s^oife ^ mi ch iy u 

S ^ 2§ ^HIICH m AfgQ ^EHOIOj . 01 HIAIS &I5EX1I DilSdl^l gg b|M^ 2¥ ^ 

ajBF/d. Oi £ 13011 EAlE[ Ufa &0I SgT blM ^l^ [HI2B|(FM)S2J gg bIM §M2J ^is^ 

¥ ess sssfoi it ^ ai^i cm ^ oil , eii^^ aizioi b^@c[. 

£ 14^ £ 13011 EAISfe bl^ ^1^ Oil 2 £1 (FM)2J £^ ^gj SR°i ^Ail M^^S UEf fcH 2 

^01 £ 14 CHI AH ^ FM B^0ilAH£| ^^g'tySfe UEftHDK £ 13011 2A|6fe A^j 

S1 1011 AH gg blM^^ g^s[ go i FMOil AH b 01 (XH CHI ^§8H1 91^ m=? g 012^1^2] ^ 

S ^iiilCH (^IHIOj g u^)^oj| ^bX|°| CN¥HJ tS§[CK^B SR1 ) . i|§§[ 

|y_CHE5il^b ISP FMOil AH 2§8(Ig) 8 OIE^I^S U- Ef tS P . g Oi£5il^21 I" 

^liiioi^oii EgM sib s^oiib oi 01^21 gg mm m^m 4= Si^l CEH^Oil , ty^ e§ MEHUS 

"0" LHXI ^SehCK^H SR2) . OI e§ SEH3^F ^§£J2 , 0| bl^b ^ttilOi 

tyOilAHb ^^£JXI <&D\ [LH^Oil, mm FM2] ^^0| &gs[a. OI mm 1^ 4 h ^6fb £ 

2*8 E 10011 EAIofe 2^H°I ^HilOj g S]^^^ AfgSJH, PM2J E 1 1 0il EA|6fe Ell ^ M Oil AH mm 
FM^^o| meoj ^^o| g sh XI XI &8 ^^Oil EH§^CK 

^gj sr ioii ah ^micH i ^j^^f 2¥ Afetin sixj s^oiib n gg biM°i ty oiebii^s 
nio\, n m& ui^di n mm m oiEai^ ^okah^j xhm gg dieoiji^ a , ¥ o ) ^§ 0 | SoHSck^ 

SR3). 01 ^§ xHdlb tfeSMI g^ FM°J X CHESil^Oil ^&£JOi 21b Ig OlEeil^M 
Mi 8 6H S D . 8 CHESil^ ^OilAH£| xHM Ig bl ^oj go > FM o| x CH£Bj|>,0i| 0 | gg *J^j sh 

CHEeil^M ^&^CK 0128 QJIM E 6011 EA|6^b xH £| Oil AH CHEBil^ aS &&5fb xHdIOil 

SO. 

£[2, U gg 8 OiEeil^: ^ Oil AH 0101 gg bl^^^ ^#£ICH 21b S^Oilb 311 ^ 6H AH , 01 gg bl^oj 

m oiEEii^M s^s^n, n m o\^\^j\ m^m ^ m oiEai^a ^xism sibxiai oi¥°i ^§ 
oi lysH^ac^ij sr5). oi gg m oiE^i^^f g c» e ai ^ a gxism 21b s^oii 01 □ 1 

fm^j scoii 210H, 01 gg ±moi m n^oii hjsh ^^£in 21^1 ffH^oii, 01 mm fm^ 

^21 ^1^0! 8 6H XI XI a h H f 8^ FM^I 5^ SROI ^g^CK SR4 Eb SR5^f 86H^! ¥ 01 gg 

die §e§ gg 8 CHEai^ ^Oil SSBDt^i SR6). ^SfUH. 01 = e gg bl^Oil 2] oH , CHe 
S^b gg b||= 3^^2ie 1 SR7). 

31I^6HAH, 01 gg 8 OlEai^^f m%m m^- m OiE^l^a ^xlS^H 21bXI°l 01¥°| e§OI 8 oH 2 
CK^gl SR8). 8 CHEail^ i[§£| 8 CHEai^^ mx\B\H 21b S^Oilb B^5^| gg 8 ^ 

21 gg bl^oj 3|^S^b 2 ^OIDI 01 8^ FM2i i^B &^e!LL SB . 01 gg 8 OiEfll^ 

J\ m% 01EBil^2f ^XI6IXI &8 S^Oilb ^ FM2| RC£^ 2^8^01 xHdP^ 86HSD E 

±<g SR6 ^IS SR80I 86HXIW. &9 CH m>§ 8 0iE5il^^2| gg HIM §22| AH §g 86H 

XI XI a 311 3 CH E iQ. 

E 15b 8^ FM2J £™ m mm FM2J £^Hf ^§6^01 8 6H XI b xH£l §g?§ UE}y E^OICK 01 
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m, 01 £ 15M ssskh mm FMsj ssta- assit a^? fm^i s.i £*toii cm 01 aaem. 4 

£ 14011 £Aiafe ±B SR801I AH a O^ai^l- ^§ ^ IS 01££ll^2} HxiaFXI &8 38011 g^ FM 
52[oS¥EH Si b|e°l mm FM£^2j ^ eiPF fflggs, 3I^SHAH FMOilAH^ 8^ FM2| £ 

8 O1£ai^0i! a (HEai^ ft&EIH £feX|2j Of¥.S| »SOI 86H£!P. i§ blM2J g& FM£ 
£2) $|s© 01 1§ bIMb 0^ ^IHICH g U si Oil AH ^£]0i 21 XI fflg 28 UEf-LO 21CK mm 
FM2I £8 CHEBil^Oil 8 SSSO) 2ii= 38011^: I§ SOI ^IHIOI g S|S°| 

»8 fe h EHS &SS^I IHgOii, a^ ^JfflOl SJ^OilAHS] M^OI 01^ xH£lfe g^ FM2J 

£sl gCHZICf. 0128 £ 8°j £5} Oil CHSehCL 

a^ FM2I £8 OjE^Oii a Oj££|l^|- »S£l(H Sill & h 8 S^Oil^, 01 Ig a 01£ai^ ^Oil 
AH ^ffllOi S 4^MQ S>8 Mi bl^ ^XH 5^X1 21 01^21 ffgoi H8HSD(^H SR10). 0I2 

8 01IS #3 £ 6 Oil AH HiaiiOilAH 3JH2j lg b|^ ^ III am 2lb 3?, i§ biMfe ^IHICH 1 Sl^ 
£1 ^MQ£ &£01, 0|§°J 3d|eoj «g 0) e^ a^ich « UsIOUH ^ 2J}| MS Oil, AQilOi 

1^ fi^OilAH *|^S «»B 1§6^ £^0il □ Wt&M , 3 380il^r 3 8 CH£3I^S ^ 01 

Edl^E-f^ &gam(^13 SR11), Ol IS^ FM2| X= 0i££il^0il 3 g CH£Bil^°l igi ^2 
ZQSeDK^S SR12). 0I28 £ 6 Oil £A|6fe dHxl Oil AH a OHEai^ aS 5^ CHI #S&a. 

£, SR90ilAH mm FM2j £8 OH£Bil^0il a Oi£Bil^2j l h &0| HSDHIQ 24 te 380il£r 8^ 

^inicH0iiAH2j nf^p Mmam essm 21a. a^? fm2| £8 x^ cH£Bii^oii a oi£air^ m^^oi 
^ s?, si s°i 4^ r^nif ch a Usi2j ^sat a^oi, £ schi £ai§i b^ ^01 mm s^oiiah 

i ^Oil S§ b|M^^ sxHmbXISI 01¥°) ^§01 aoHXIW, Zl xH Oil (If£fAH Sg 

biM mmziQ. 

01 £^0{|AH S§ til ^2] ^^^^ S5HXII2 ^HilCH 1 S^h A[§S 201 UE[ , 8d , a^ 

FM°I X P O1£ai^0il Q\m^2\ a CH£Bil^Oil Oi^! SSI M£IOi^CK^gJ SR13). 0I28 £ 

8 Oil £A|S^ Oil AH XII41 ^Oil S§ til 2 tilM ^XHBfH 2i£ffl , ^IHICH 1 Si ^ Oil AH 
201 3§£J2iM IH, 01 mm FM2J Oi£5il^ c % 69} b|^ MBIOISIH ?1~ 2 Oil ^&§f 

ck ^i^oHah, oi meafb sif tii^ u^o| 5^m^£ eaioi^LK^u sru). 

oi oii njah a^ fm°j ^^ 0 | asam o^sehah £ 13011 £Aia^ ^gj si2^ xnai 

j\ oiaea. 

£ 168 FM2] 2^ ^^j SC2] M^^M &Ail6l U-EJ-td £^OICL £ 160ilAH^ OI mm FM2j 5^ 

^ij SC e s ^ Oil AH a^H[ ^^J^£^ XHdl^ aSHXIb UEftHD. 0ISK £ 16S &3Eo^ 

FM2J SCOil CH 6h04 ^SehCL 

FMOil^ nH^i/IHIl! e§^|^^E|2| m% b|M §SI a c ^, mgsh « Oi£ail^2| 

^ ^IHICH £^6^ Si^XlSJ St[LK^^ SC1 ) . ^ ^ffllCH al^^l- ^ 

=? m CH£ai^Oil &g£|01 9lt: S^Oilb £§]■ H!§1 ^SilOi ^ Oil AH 4- Si^l 

Oil, 01 Mi ai EO| *|^- aSHXIX! ?i£D1 ^§ SeH3S "1"^ ^§6^H(^gj SC2), OI ^ 

« A-niiQ] 2^ Ah^£J CH 2^X| ?>8 S^Oilb OI Mi 1 Oi£ai^ XHM£^ ^CH 

E Mi ^ Oi£ai^oiX|2J 0^¥2J ^301 gSH^iCK^ii SC3) . xHM Mi ^ Oi££il^^ 
FM°J Oi£ai^0ii Mi m Oi£yi^S ^&^CK^^ SC4) . 0128 £ 6 Oil AH Mi <M CH£Bil^(6)S 

m& , 01 Mi m Oi£&il^ ^Oilb 010! Mi ti!^ ^XH6fe S80ilb 01 Mi blM£| m CH£ai^^^ 

m^m m oi£ai^2f ^xia^xi^i oiv^j esoi aoH^cK^ii scs). oi Mi m oi^i^f 
m^m m oi£a^ ^xia^ s^oii^ oi Mi bi^^ oidi ^niicn m si^oiiah m=?%n 
w^ow, k\\mn ^^m wo.^ mm fm°i z^m isna. 0128 £ 6chi ah 

38, 01^ 01 Ilia a ^3 Mi til eoj «^ FMOil AH 2J ^1^01 SSHXIXI 2 Oil CHg^Cj. 

x-i£i sc4 £^ sc5J{ mmzi m, oi Mi tji§§ &<*m mo.D\ wrnow, mm fmchi Mi biM 
§ei ^j^^ck^h SC6). ^i^shah, oi Mi tiiM^i m oi£eii^oii □ga^b Mi biM d\^^ 
si 1 g^efcK^ij scz) . 

^i^aHAH, oi m cH£ai^^^ m^m m (}iE^£f ^xiam 2ibxi2i oi^sj esoi asHSCK^ 

H SC8) . OI m^ 1 m CH£5il^ Mi Hl^b OIDI ^^^^ ^g^Oi (IH^Oil, £§1 S5fS 

mm mQ?[ si >ii a ch ^ fmhj ^^oi &^sck 0128 £ 90ii £Aia^ ^^oiiah mm fmchi ah ^ 

1 CHEai^ "4" Oil CHoFOI XHIeSOil Mi bIM §^][ ^i^6Hl 2ib ^ EH Oil Pig^Ck £, ^gj 
SC6 SOII SC80I aaHXILHdF£ #CL 

, oi Mi ^ oi££ii^^F m% m cH£ai^2F a§ §?, a^ fmpj ^§6F0j xhsi^ 

£ 178 Ol ^ FM ^^2J FM £^ 2§6^b XidlM UEfLHb M^^£OICL 

SC8CHI AH g OH ^ ai ^ ^§ ^ g 01£5il±^ ^ xj 6UI 8f8 S80ilb £ 15011 £A|5Fb 
FM2I xHdl ^^J SR9^ xHdPI- Oiat^CK ^. Oil « £ 8 Oil £A|6fb ^ ^ CHI AH 1 OiEBil^ "4"b 

Of^l g Oi£Sil^^AH S^bCK ElfdfAH, mm FM2J ^^01 aSHSQK a^ FMOil 

AH 01 AH^8 Mi bl M Oil 2j6H a^ FM2J £8 X^ 01£eil^0|| a CH£Sil±:2J &soi asHxin °j>m w 

b ^ ^uiicH isc[£ ^8 Mi aoi ^xnmb s^oiib ^mioi a sj^oii °\m m 1 ?^ m?\mat: § 

Si mm FM£^ X1lg^Q(££ E). 

«^ FMOil AH b 0| a^ ±mOi ^=?- M?\9) gXIM ^£S. Mi b|M 5^8M g 3^8M^0| 

E m CHEBil^M 0)£eil^^3 &§(^§)^CK±ii SC9). 0I28 £ 8 Oil £A|5Fb Oil AH m 
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m fmsoiiah xii 4m°\ asg 3^e^ 0 i 9fs b^i mis oil. oi M4<Mm m=? oisai^sAi mm 
sun »fe m^m ammo. 

ot a cHEai^^f a^sme, a^ fm£i oiEai^oii n a o\^\±s\ m%m ^ssi 
naecK^a scio). xH£i^ e schi ah a^ fms°i sua oh a oiEeii^ "4 m s zasam sj^ eli chi 

0| SC10CHI 36H, m=? a Of^ai^l- *S»S. EH HM S6^01 84 FM CHI AH SR13 SI SR140II 

SB, £ 15011 EA|8fb SR120II £|6H IS OiEai^ afSWS, tE FS §6F01 3 IB 

CHEBil^°J ^gOI SX|£J2, 14 FM01I AH 01 ^ S EIAHIMJI- IBoHdCL ^, ¥d 

FM2j Y4 OiEai^Oil & h &£ICH £10 a CHE5ii^M SS 1 CHEEilAB BlfilSK)) SBIOiecK^ 

H SC11). OI xi£l E 6 S! E 10011 EAIShte 3E5MI CHg&Dk 0IOUH, CH§5^ gg bl^ 

^SM2tS BIAHMffQ. 01 CHI DEf, ii£2j a4 FM°I xHEl £SfO| SSffa. 01 
£21 E 13011 EA!6fe S120UH°| IS* §J g4 g§2| *i £l £*|0| ^iSDf. 

E 188 E 20H EAI^b IS 2d xHEl sj^(7) ^ 1 2d xH El Sl^(8)£| UEffcH 

Eaoia. oissi is a a 2d xhei ggie s^i 9\mo\, e ischiah^ oim g »usi 

2d" xHEl 3£(CPU)et8 UEftHCK 

E 18011 SiOUH 2^ xi El US CPlfe ^§2J SOEIgOil If £1 AH XHI CH « S^b xH E| XII CH 

si£O0)£h gg aim ji^ oil e a oil ssat oiEeii^ ^a^i ?iti aixi^EH u^(idjik 

gg b|M2j 4^ a SCH 3J8M2f asspi o |§ | ojd u^(ALU; 12)2h ^ J^M UEfLHb § 

suns hss^ Main aixi±a(i3)» seea. oisei si^b w±(i4)g sa^oi ahs 

CK 

xHEl XHIOH fflS(10)fe £=r§f E 14 LHXI E 17011 EA|8fe aH£l§8 tfeSfe ^^3^011 CCh dhAH ^ 

ai xi ^ eh u^?(n)8 oiis m&, mm tii m ^i^ diieeioii ^&ei^ che^i^s cn^sfe ch 

E£||^ SBi13£f Sn H5BD. 0! OjEail^ M£H3^ CHgSfe CHEBil^^f ^§ ^EH^ dH All 

aiXI^£H(13)^ CH^6f^ §§ ^J^^h 2^ Afg£|2iM ECU AHM^I Ig bl^ XllgSIS 
" 1" S gg^Ch 2d SJ^(12)b ^^eg^oj 0|J]1 ^oj ^|£IM ^ty^CK ^l XI EH CH 
ESII^M S^6f01, CH^5^ i|f biM ^1^ OilEdl^J 2§ 0HE5!I^S2| ^Ail^^f SX|£|CH Ef[ 0| 
CHEBjl^M E^5f01 . Dl^g CHEai^^l ^£|CH §01 !SoH£!CL 

Ol^Hf ^01, ^ 4'A| 1EH 10|| CQ^e, "J£i Oil 2 £1^1 IS K a ^^Oil CH ohOI I§ b|E 

^ oiiEdig ^xi am °[^i dfi^oii, Aiii aizioi e^£in e^ uim ^i^ oiisai^i ^i^ g^E 

£, 01 IS 2d xH£| m^(7) a ^ 2d xH£| sJS(8)2J gf» E^ &=0| E 13011 EA|6fe 4^H2j xH 
£1 5^ ^ xH£l e^°l aai a E¥ "re!I|2| bbi 

[^A| g EH 2] 

E 19b g *JA| gEH 20II mm &XI2J ^^^2^ UEItli E20ICK 0| 

e 19011 EAiafb mm sxi(2)oiiAHb mm mm him ^i^ ons£i s ig bis 

Oj|E£IO]| g§2^ 2d xH£l SJS(20)^f ^xl^EK g blS 3^ EH (4) ^ ^ li bIS 

3ISEI(6)£ 0IM2J 2d xH£l US(20)0j| 2] 6H BlOiaa. 

UH2] 2d XH£| SJS(20)0il 2|6H IS a ^HJ gg bIS ISfe^SMH. CHEBH^2j 

01 2d xH£| US(20) LH2| BIIXI^EHM S5 6[01 ISE h ^ 2^ED1 xHEPf H^ifSLI. SEB, 1 
^H2J 2d XHE! SJS(20)^f ^xl£lb 3j ^Olffl §xl ^E^f XH^QCK 

Ol^Jlf 1>0| , ^ ^A| §EH 2 Oil HFS2. IS CHE9I^ ^ ig 1 OiESI^ e 

soil g§ 2d xH£i us(20)^f «isa^i rag oil szi ^s^f naao. 

[4'AI gEH 3] 

E 20S S SS2| A| SEH 3011 CCfE Ig UIM »S §^21 UEItH E20ICL 

01 E 20011 EA|6fb ^¥ e§ xH£l M^^OIIAHb ig bl^^^ ^ah^ sqH ISoHXIb 

& § oil ah ^ xi^oi ^d&EK ^. oi gg bi^^f i^a^an ±m si 1011 ah e§£i2, ^d s 

g b|e ^|2| 0|IB£l(FM)^l 5Sf ^i, 1 SCr^f IS^ gg bIM CHIB£l(FM)2j SSt SRc^f ^IS9 

D. 01 5^011 AHb ^ xl^OI ^d^EK 01 <Mm mm bim 9|^ D||S£|(FM)2J ^ ^gj SCrS ^ h ^ 
Al 1EH 1 0il AH |H^ u|E ^ioh Q|joe.|oj xx^ ^giojiAH |Hg «^ xl^a^ XS YM x!^6f 

^ xH£| ^gjOil 9\m UEItHCK £§} IS^ fg bIM ^l^ 0|IE£|HJ 5^ SRcE ^Al 1 EH 

1 CHI AH ^ bl^ DIIEEI^I £^ ^gj SCOIIAH ISo^ xl^oHI Etf YM Xllf^o 

^MH ^CHSQK 

oi ^ xi^g ^da^oi m\s= s^oiiAHb ^ihiioi aoi Mis ^, ^ a oie^i^ msm 

IS^ bIM ^1^ CHI E £1 Oil AH CHgShfe X OiE5ll^°l « at CH ^ h ^IS^D. ^SllOi a li^M 0|g^ 

miman B§5ia§ cmcnife 3^^^oi e is oiEaii^^f oiEai^^AH ^§bck 

01 S^OilAHE IS gg b|E ^|Oj oilE£| ^ ^ bIM Oj|E£P^ ^E^ ^xl£J^| CEH ^ Oil 

^ai a eh 15} 5ii ^ 

[OB §E] 
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2, oiis m& oil e a a feapi- ^esi s &oii s^i^s^ ewisbi lhs fea at t£i hxh oiis 

Bl( logic-mixed memory)0il &[CH AHE 01 OilEdlSj 1§ bIM 418331 [EH^Oil g ttgg 3§ D\ 

= , £ ^gg, S CHE^Sf 1 OiEBil^ OiEai^ XI § El OilEdl^M UHIte OilEdl CH EHi 01 ^ g 

^ cniEdi^(diM)M ^^6^ ss m^m =?mtt= e^sai sj^ sxiois ^§ :^sk:k 



oiaa- 21-01 . b vaoii DiB, ^fflicH is si^ % ^fflioi i 2121011 ag»Gi as uim 3i<* chi 

E£IS id asm 2^1 IB SOIL EIAIS ^Sai OIIEdISi ^ 3r¥ BSOII Bfiff AI2J8 B*AIH 4- Si 

n AEff sg uim 3|2! otieasi 31 « s»e na« - HQ. 



s^a 1 

2|^0| gj a g CHEai^OII 5H CHIEBi^Hf, CHISBI^g g§F ^ 

6PI §S SJ^( redundant circuit)* ^blofe ^Efll 31^ SXI* Ali}6H2, &J\ A|g g3K)ll 

CP- El AH &3| §§ U^OIIAH ^SHO* Bt S9 31 21 ^§6fH Eff £U| §§ SJ^Cil 2|ff ^ 

3r¥(^IS)M eSSPI ¥l& °J£xll AIS S x| Oil ^CHAH, 

£>0| gj OiE^I^ &0||At2l gg M2i ?|fl* 31^6^1 ^1 eh IS Si* dIM 913 CHIEdl 2f , 

&D\ m ig b|M 313 OIlEdlS^ ^E^ gxISIffl, &3I ^ OiESil^ &0UHSI Ig flj ?|*|* 3|<* 
8PI ?|& 1 Sg bl^ 3|<* oj|E£iS ?Ul5[2, 

fe^l 9 31 m *S dIM 313 GilS£|2i 6JI 313 SSKtotal storage capacity)^ &3| CHIE^I 

ai si :m <* gaaoE »t &sai ais sa. 

a?» 2 

HH^Oil 2ACH/H. &3| i] giT b|M 3|3 Oil E dl 2i 9011 CH& CHEBII^g Ig HIM Si A I Oil ^§6PI 

m m% biM ^1^ oiisdi^i ^oii oja^cM gg aiM s§ ai oiEai^s ^sa^i =? 

UlSfe >!M ^§2^ 6^ &IE^I A|g &Xl . 

3 

ansoii ^oiAi, ^ui is g^r uim ^i^ DiiEdisi ^ tyoj Mg at e^ ^ m DI « ss U im ^i^ chi 

EBISJ z| «2j gat m eoj 4i ^^^jo^ 3f§E^ 4^ BUI, 

&OI Ig die Si A|. 6PI 9fSI ^B2| ^SMSOII CO^AI 6T3I bl^o, ^^ ¥M Bsa 

^1 ¥i§[ b^i x-idi ch ^bism, 

^31 £^ JHdl ^B^, ^31 4-BSJ 3^M^CHI IfdFAH ^3| S g§= bIM OilEdl ^ &Z?| 

^ bIM 31^ DilSBI ^I^OilAi ggf b|M S# AI £>OI til^Si Jl^m ^§5fb Xil1 4^ 

bul xi^ ai A^gsj^ ^ihich u^chi cnea^ uim oiisaisi QiEeii^s ^ui 

OiESil^^ 2§6fb li\Z ^B2f, ^>0| 2§9 OiESil^Hi 3^M^0il CLfdUH HI A| g «}Exil §xl 
Si I§ b|E3h ^^P 3f^^ X |£| 01¥S HI 3 ^B g ^ CH E mUM 5^6^, ^31 ^iHICH SI 

^ &OI 9 gg bi^ 3|5H QilSdl SI ^ HIM 31^ DUSdl ^^lOil OieahOI ^^|£|.^ SiT 

bIM ^ffllCH 5i^ s OiE 6hU oi ^§2^ 8fe ^£1 A| g Sxl . 
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